The integration of technology into education is a substantial issue for supporting and updating teachers' professional development in today's world and bringing up digitally literate generations and well-educated human capital. Studies have shown that technology integration in education is a complex and multidimensional issue. TPACK transcends the triad of core knowledge types and comprises the basis for the effective integration of technology into teaching. Therefore, the present study sought to understand the contribution of the technology attitudes and usage, digital literacy skills, and online reading comprehension strategies in pre-service early childhood teachers' TPACK competencies. The participants in the study were 481 voluntary pre-service early childhood teachers (female=398, male=83). The data were collected as a cross-sectional survey. The study findings revealed that pre-service teachers' TPACK competencies are associated with their technology attitude and usage, digital literacy skills, and online reading comprehension strategies, as well as that the variables explained 38% of the variance. However, pre-service teachers' grade level and GPA are not related to their self-reported TPACK competencies. These findings can be seen as signals of the necessity for theoretical knowledge and practice to be developed in pre-service teachers' technology integration in education.
polite language, being aware of cyber bulling and reporting threats (Ng, 2012a) . Studies have pointed out that these digital capabilities can be indicators of individuals' ability to be competent technology users, adopt new technologies comfortably, and transfer daily-life and professional operations to digital platforms (Gunes & Bahcivan, 2018; Ng, 2012a; Ustundag et al., 2017) . Therefore, digital literacy skills are a possible predictor of TPACK competencies. The present study aims to investigate the relation between TPACK and digital literacy skills with and without attitudes toward technology, the breadth of ICT usage and online reading comprehension strategies.
Online Reading Comprehension Strategies
Reading is a basic receptive language skill and a way to access knowledge in academic tasks. The evolution of ICTs has gradually changed the nature of text and caused a textual shift from print-based text to hyper/multimodal texts, enriched visuals, sounds, animations and navigational pathways (Jewitt, 2012; Kitson, 2011; Leu et al., 2017; Walsh, 2006) . The presence of technology-immersed texts has not decreased the importance of reading skills in the digital age; however, reading has become a more sophisticated skill requiring one to process multiple information types. Leu et al. (2017) have proposed the new literacies framework to examine the changing nature of literacy and emerging literacy skills in the digital age. They suggest that the nature of literacy has evolved with rapid advances in ICTs. A typical reader now faces a screen of hypertext with abundant visuals, sounds, links, and animations rather than simple text and visuals on a page. Therefore, a reader is required to process different types of information at the same time to make meaning from hypertexts. Furthermore, it is easy to access a vast amount of information about any topic of interest. Clearly, then, there is a need to develop strategies to recognize and avoid unreliable sources and to access accurate and reliable sources. New literacies encompass complex skills and strategies to handle digital sources and communicate, comprehend, and compose information in hypertexts. Leu et al. (2011) advocated that literacy is a deictic term (one that changes rapidly) in the digital age and that online reading comprehension requires a set of complex sub-skills. A reader can encounter accurate or misleading online information; therefore, the reader needs to follow these five major steps: a) identify important questions; b) locate information; c) evaluate information critically; d) synthesize information to answer questions; and e) communicate the answers to others (p. 7). Research has demonstrated that the majority of pre-service teachers tend to choose to read online sources (Altun & Tantekin-Erden, 2018; Ulusoy & Dedeoglu, 2015) . Online reading strategies are essential for both meaning making from online sources to learn new information and for developing appropriate online materials for technology-integrated teaching, but no published study has investigated the association between TPACK and online reading comprehension skills, as far as this researcher can access. The current study attempts to investigate the potential association between TPACK and online reading comprehension and to provide empirical evidence.
Attitudes Toward Technology and Technology Usage
Attitude is an evaluative and affective attribution/disposition regarding favor or disfavor of a particular action, situation or subject (Eagly & Chaiken, 1993) , and the linkage between psychological tendencies and behavior has been investigated in large body of research (Ajzen & Fishbein, 2000; Glasman & Albarracin, 2006; Kim & Hunter, 1993; Kraus, 1995; Maio, Haddock, & Verplanken, 2018) . Davis, Bagozzi and Warshaw (1989) proposed the Technology Acceptance Model (TAM) to address the role of psychological factors in user acceptance of technology (Teo & Noyes, 2011) . According to the model, individuals' attitudes toward technology are related to their intention to use technology and their acceptance status (Davis et al., 1989) . Studies have provided evidence that attitude is a variable driving ICT usage (Bhattacherjee & Premkumar, 2004; Cavas, Cavas, Karaoglan, & Kisla, 2009; Teo & Noyes, 2011) , and teachers who have more positive attitudes toward technology tend to integrate technology into their teaching (Galowich, 1999; Marangunic & Granic, 2015) . Furthermore, recent research has revealed that attitude toward technology/ICT is associated with pre-service teachers' TPACK competencies and self-beliefs (Scherer et al., 2017; Yerdelen-Damar et al., 2017) . The aforementioned studies discussed that different factors have roles in teachers' TPACK competencies. Based on these studies' findings, the present study aims to investigate the contributions of attitudes toward technology and usage, digital literacy skills and online reading comprehension strategies on pre-service early childhood teachers' TPACK competencies. This study attempts to answer the following research questions: 1) Is there a significant difference in pre-service teachers' TPACK scores according to gender?
2) Is there a significant difference in pre-service teachers' TPACK scores according to grade level?
3) Is there a significant difference in pre-service teachers' TPACK scores according to cumulative grade-point average (GPA)? 
Method
In this study, a correlational research design (Fraenkel & Wallen, 2006) was used to investigate the relationship between pre-service early childhood teachers' TPACK competencies and attitudes toward technology and usage, digital literacy skills and online reading comprehension strategies.
Sample
The participants in the study were 481 voluntary pre-service early childhood teachers (female=398, male=83) from two state universities in Central Anatolia, Turkey. The participants' age ranged from 18 to 30 years old (M=21.20, SD=2.71). The participants also comprised 114 freshmen, 117 sophomores, 129 juniors and 121 seniors. Detailed demographic information on the pre-service teachers is presented in Table 1 . 
Data Collection Procedures
The study data were collected in the spring semester of the 2017-2018 academic year. The pre-service teachers were selected using a convenience sampling method, a nonrandom sampling method that enables a researcher to study the available individuals (Fraenkel & Wallen, 2006) . The data were collected as a cross-sectional survey. A total of 600 questionnaires were distributed to pre-service teachers at their courses, 86.83% of which (n=521) were returned. Among the 521 questionnaires, 40 had missing information, so they were excluded from the dataset.
Instruments
The data in the study were collected through the following scales: the technological pedagogical content knowledge scale (TPACK-Deep), digital literacy skills, online reading comprehension strategies and the jel.ccsenet.org Journal of Education and Learning Vol. 8, No. 1; 2019 253 demographic information form.
Technological Pedagogical Content Knowledge Scale (TPACK-Deep)
A technological pedagogical content knowledge scale (TPACK-Deep) was developed by Kabakci-Yurdakul, Ferhan-Odabasi, Kilicer, Coklar, Birinci, and Kurt (2012) to measure pre-service teachers' TPACK competencies. The scale consisted of 33 items in a 5-point Likert-type scale. The pilot study of the scale was conducted with 995 pre-service teachers in Turkey. Regarding the internal consistency of the total scale, the Cronbach's alpha value was calculated as .95. The scale comprised four factors: design (10 items, α=.92), exertion (12 items, α=.91), ethics (6 items, α=.86) and proficiency (5 items, α= .85). The total variance explained by the four factors was 59.08.
Digital Literacy Skills
Ng (2012) developed the Digital Literacy Skills scale, and it was adapted into Turkish by Ustundag, Gunes and Bahcivan (2017) . They performed an explanatory factor analysis with 979 pre-service teachers who were recruited from 13 state universities. The scale consisted of 10 items in a 5-point Likert-type scale. The explanatory factor analysis revealed a one-factor solution and explained that the total variance was 40. The Cronbach's alpha value was calculated as .86.
Online Reading Comprehension Strategies
The scale was developed by Ulusoy and Dedeoglu (2012) to assess pre-service teachers' self-reported online reading comprehension strategies. The initial pool of 97 items was generated by conceptual explanation in the New Literacies Framework (e.g., Coiro, 2003; Leu, Coiro, Castek, Hartman, Henry, & Reinking, 2008) . After gaining expert opinions and conducting a pilot study, the final version of the scale included 46 items in a 5-point Likert-type scale. They administered the scale to 495 pre-service teachers in Turkey and reported that a Cronbach's alpha value of .93.
Attitudes Toward Technology Scale
Aydın and Karaa (2013) developed a way to measure pre-service teachers' attitudes toward technology. They prepared 22 items in a 5-point Likert-type scale, and they conducted a pilot study with 378 pre-service teachers.
A confirmatory factor analysis yielded one factor structure, and five of the items were excluded from the scale due to lower factor loadings. The final version of the scale consisted of 17 items, and the Cronbach's alpha value was calculated as .87.
Demographic Information Form
The demographic information form was established to collect information from pre-service teachers regarding gender, age, GPA, grade level, household income, ICT ownership and daily ICT usage time.
Data Analysis
The research data were analyzed using the SPSS Statistics Ver. 22.00 software program. Descriptive and inferential statistical methods (independent samples t-test, one-way ANOVA, Pearson correlation, and multiple regressions) were performed to analyze the data.
Results
Before conducting inferential statistical analysis, the distribution of the scores was examined. As seen in Table 2 , the skewness and kurtosis values of the scores were within a -2 to +2 range. Histogram graphs corroborated the normal distribution visually (Tabachnick & Fidell, 2007) . Therefore, the data set met normal distribution. 
Pre-Service Teachers' TPACK Scores Regarding Household Income
One-way ANOVA analyses were performed to determine if there is any statistical significant difference in pre-service teachers' TPACK scores in terms of household income. As shown in Table 6 
Pre-Service Teachers' TPACK Scores Regarding ICTs Ownership
Independent samples t-tests were carried out to examine if there is any statistical significant difference among the pre-service teachers' TPACK scores with regard to their ICTs ownership. The majority of the pre-service teachers (97.7%) owned smartphones, thus, their TPACK scores were not examined regarding smartphone ownership. As seen in 
Bivariate Relationship Between TPACK and Attitudes Toward Technology and Usage, Digital Literacy Skills, and Online Reading Comprehension Strategies
In order to determine if there are any significant relationships between TPACK and attitudes toward technology and usage, digital literacy skills, and online reading comprehension strategies, a Pearson correlation analysis was performed. Preliminary analyses revealed that there was no violation of the assumptions of normality and linearity.
Results indicated that there was a significantly high relationship between TPACK total and digital literacy skills scores (r=0.51, p<0.01). In addition, a moderately significant relationship was found between TPACK total and technology attitude (r=0.44, p<0.01) and online reading comprehension strategies (r=0.42, p<0.01). The detailed information regarding the Pearson correlation results is presented in Table 8 . 
Examination of TPACK Competencies' Predictors
Multiple regression analysis was performed to examine how the contributions of attitudes toward technology and usage, digital literacy skills, and online reading comprehension strategies can predict pre-service teachers' TPACK competencies. PC, tablet, and household Internet access entered the model as dummy variables. Pre-service teachers' daily ICTs-using time ranged between 150-549 minutes (M=278.50, SD=98.42, Skewness=0.802, and Kurtosis=-0.563). First, the assumptions of the test were checked. Preliminary analysis showed that the data set did not violated sample size (n>50+8m, m=predictors numbers), multicollinearity (correlations between independent and dependent variables is above 0.30, Tolerance>0.10, VIF<10), outliers (Mahalanobis distance is below 24.32), linearity, and homoscedasticity assumptions (Tabachnick & Fidell, 2007) .
As shown in Table 9 , results indicated that the model explained 38% of the total variance of pre-service teachers' TPACK competencies. According to the standardized beta (β) coefficients of the model, digital literacy skills (β=0.298, p<0.05) was a better predictor than online reading comprehension strategies (β=0. 
Discussion
The present study sought to understand the contribution of the technology attitudes and usage, digital literacy skills, and online reading comprehension strategies in pre-service early childhood teachers' TPACK competencies. The study findings revealed that pre-service teachers' TPACK competencies are associated with their technology attitude and usage, digital literacy skills, and online reading comprehension strategies, as well as that the variables explained 38% of the variance. The multifaceted and complex nature of the TPACK (Dong et al., 2015; Graham, 2011; Koehler, Mishra, Kereluik, Shin, & Graham, 2014) and the linkage between TPACK competencies and technology attitude (Scherer et al., 2017; Yerdelen-Damar et al., 2017) , ICTs usage, and ownership (Kabakci-Yurdakul & Coklar, 2014; Sad, Acikgul, & Delican, 2015; Yavuz-Konokman, Yanpar-Yelken, & Sancar-Tokmak, 2013) has been addressed and reported in the literature.
One of the contributions of this study is the provision of information about the strong relationship between TPACK and digital literacy skills, as well as the moderate relationship between TPACK and online reading comprehension skills. This strong association between TPACK competencies and digital literacy skills may be jel.ccsenet.org
Journal of Education and Learning Vol. 8, No. 1; due to the multidimensional conceptualization of the measurement constructs. Digital literacy skills are comprised of individuals' cognitive, technical, and socio-emotional capabilities to operate technological devices and programs (Ng, 2012a (Ng, , 2012b . Therefore, it is expected that individuals' personal capabilities play a key role in technology integration in educational practices. However, the role of online reading comprehension in TPACK is a novel finding, and it is important to highlight that it falls within the scope of constructivist learning and teaching approach (Gordon, 2009; Koh, Chai, & Tsai, 2014; Windschitl, 2002) . Reading is a constructivist meaning-making process from text. A reader decodes written or visual texts, uses comprehension strategies and prior knowledge, and accesses their own meaning. Thus, a reader's online reading comprehension strategies can bolster information processing from a digital environment for both personal learning and teaching with technology. These findings propose that reading skills are still one of the most important language skills in the Digital Age, but literacy skills is a deictic term and new literacies are emerging in tandem with rapid change in ICTs (Forzani & Leu, 2017; Leu, Forzani, Rhoads, Maykel, Kennedy, & Timbrell, 2015; Leu et al., 2017) . Therefore, new literacy skills should be integrated in education programs to bring up new digitally-literate generations. This interpretation, however, requires further research to investigate the direct and mediated association between TPACK and online reading comprehension strategies in detail in order to present more clear evidence.
Furthermore, findings revealed that daily ICTs' use of time are a weak predictor regarding attitude toward technology, digital literacy skills, and online reading comprehension strategies. These findings can be interpreted in their cultural context. According to the We Are Social (2018) report, Turkish people's average time using social media was two hours, 48 minutes per dat. Altun and Tantekin-Erden (2018) investigated 1,015 pre-service preschool teachers' digital literacy profiles. They reported that pre-service teachers' daily screen time was 254.82 minutes (SD=177.15, range 15-900). They mostly spend time on social media (48%), communication (27%), playing games (10%) and shopping (9%). Only 2% of the pre-service teachers indicated that they spent time in digital environments for their professional development and academic tasks. These findings illuminated not only the ICT use of time but also the content of digital activities' possible role in pre-service teachers' TPACK competencies. Therefore, further studies should examine pre-service teachers' ICT experiences regarding time and content together.
Concerning gender, the analysis of the current study revealed that preservice teachers' design, exertion, and total TPACK total scores were significantly differentiated in favor of females. Previous studies yielded inconsistent findings regarding gender and TPACK; gender neutrality (Akgun, 2013; Sad, Acikgul, & Delican, 2015) in favor of males (Erdogan & Sahin, 2010; Jang & Tsai, 2013; Koh, Chai, & Tsai, 2010) , and females (Karaca, 2015; . These inconsistent findings can be related to participants' characteristics, such as ICT experience, attitude, department, and culture, rather than gender.
Another finding of this study was that pre-service teachers' grade level and GPA are not related to their self-reported TPACK competencies. Both of the state universities' education programs did not cover any compulsory courses regarding technology integration in education. Only one of the universities provides selected technology in early childhood education for two years. These findings can be seen as signals of the necessity for theoretical knowledge and practice to be developed in pre-service teachers' technology integration in education. Similarly, Voogt and McKenney (2017) found that pre-service early childhood teachers have barriers in teaching with technology; technology integration is a complex process and they often fail in this process (Voogt, Tilya, & vanden Akker, 2009 ). The gap in pre-service teachers' training programs regarding ICTs integration is also addressed in the literature (Agyei & Voogt, 2011; Tondeur et al., 2013) . Pre-service teachers will teach digital natives, teacher education programs should prepare them for the circumstances that might face the teaching profession. Young children are exposed to enriched digital experiences at home (Edwards, Henderson, Gronn, Scott, & Mirkhil, 2017; Plowman, McPake, & Stephen, 2010; Stephen, Stevenson, & Adey, 2013) . The American Academy of Pediatrics (2016) recommended one hour of screen time daily for children aged two to five for high-quality programs. Therefore, early childhood teachers should select, develop, and apply developmentally appropriate, qualified technology-enriched activities to support children's learning development. Therefore, pre-service teachers should have the opportunity to gain hands-on experiences to integrate technology education into their courses and teaching practices in preschools. The role of education and TPACK design-based intervention programs having an effect on fostering pre-service teachers' technology integration in education practices were reported in previous studies (Baran & Uygun, 2016; Lee & Kim, 2014; Sointu et al., 2016) . These findings pointed out that TPACK should be integrated into pre-service education programs rather than remaining as isolated knowledge domains in technological and pedagogical content. These studies show that pre-service teachers foster their TPACK competencies when combining theory
